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m m m 

[oooi] *mwte, mmnm^^Mm-r^o sw^ixwu mk*M&£tsm®k& 
[0002] 7kmRxfi&m.w<Dmm&m\ ^xmm-tzm+mm^x^tvxm* w^-m 

[0003] M^^tUT«, *S^fflv sS^«t»oWISrffi 

So 

[0004] ^tbbo^®fe^J:l9#bnfc^K^iy^^^«, ffi£j££fifc«Ji:L"r— gMLK 
*(«T, #WJW#?ttCOOT.5:)#, &m<D&m\z.t>£Z>&* 8-15% ( 

lWii(«T, *W*B#T?W:PEFCfcPf ^) S-#y&£;ft3*£\ PEFC^ift 

mttlfe*S*L<^k-t-«©-C, COttPEFC^*A«l9l!:W*«RR9»*«^ 

[0005] r<ofc*8fe«fe^J:9#e>tb/t**U^^«, ^giJ^co^*«fc*(cix 
7h^§P-^A$tv-5 0 S^hBOSas^tt^hR/S (TIE (l) KUtfCOtf 
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[0006] U?»U CO^g^±#«#^^#X.-C, TA-R^£ 

[0007] CO+H O^CO +H (1) 

2 2 2 

CO + l/20^CO (2) 

2 2 

mwjj^^-^xfrb, &bK*M^w^t& ^&g.mxQ$s<iz-£.oX7kM 
^^<-^-r^m^t^mm^rix^ ^. 

[0008] ±^oi5{-W«?&^^^^*5^-c, TO«?&^xArt{v:^^C^i^-r?) 
[0009] £fc, ±^(Di5t-CO^^b^lfB^^b^J^i:U-CcD^^ 1 ^^i-^^^ 

#M)o 
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#fF»l :#H2000-277139^# 
&n$tt2 : #H2000-327305^# 

[ooio] u>>u^<b, ±.m¥?ffxmzmm<Dmmm^^^Kfcio\, vos>, mnm 

[0011] ±|ST/-K^T-^y-^>'^^«*«^ 

[0012] ^^^^tb^^M^tb-Cfi, an^b^)> mmmWfo, T 

[0013] U^Ufca^ ±|B^^(c^*nWM^©9^^^b^^J:5{-M^^Fr 

mZ&rtZt, mm<Dm&& (Active Site)^a^tb-Cft^^J^to^#tt^teTi^ 

[0014] ^-e, *^£#^Sf ^ft&MSm^ 

. 02mol@£-efc^ 0. 5ppm<»tt3lf3r^tf^C£0. 3Nl/mirre^T-:/y 
[0015] r^-C\ TO«^<DT/-K©S®M»W^-^^^V^Ife0J-r5o 
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[0016] m*.t£. mmt^m<D^hmnm^mRnm^m\-i. Tm^mmn®. (vs. 

SHE (Standard Hydrogen Electrode) m4kfc^teS 2 'b\,X&mW£MU tfc 

[0017] mil 

S0 4 2 -+H 2 0 + 2e^S0 3 2 -+20H- -0. 93V 
S 2 '+2H + +2e^H 2 S (aq) 0.141V 

[ooi8] ry-K©«ifcttov-e&3toe>* so 2 r*r/-rcttso ^ttttfs Mfrf-WHK 
[0019] r;-K^, ±&<0«£5fc:«IMb!K*Wu so 2 Wt^<, ftWSHSttteT^ 

[0020] a^**w^i-t>^T-^y-^^«^fc^*ns^«*©5*>«i^« 

[0021] [Jfe2] 

HC00H (aq) + 2H + + 2e'*HCH0 (aq) +2H 2 0 0 . 0 34V 
C0 2 (g) + 2H + +2e"*CO(g) +H 2 0 -0. 12V 

[0022] &*5, ^/VAT/VxtK^^<DT/^bK^^/VAT/VxtK^lt^^fc«), J: 
[0023] Sfefc, CO»WMfctt«EW:, Mm<D&&%M1rZ>Z.t&ltm&)®%'e&Z>tf, TV 
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-h^®B«lftas»ifH-si&& (zo-so^c) -ettttii±^»8eu 3£«j«£L-r 

[0025] ±fa^ffi»^^*m«m<or/-K*«#i-5%irtbrT^=T, 
[0026] 

[0027] afeK^oA p *^^s^«3i&tf afe®ftti«rc*>5Ru«ii* s »t)8a#* 

[0028] *P^T, QfcTOOTik ^7hS^SP,Rt;C038t^ift^«U»!:*3V ^Pt/CeZrCK 
Pt/TiO ^ifcD*^«^IK^ffiVN^5ri:^^VNbti^.-i:^#VN^-C\ &Sf^ 

2 
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CeZrO , TiO *©JSH4^b««MST$*. 

x 2 

[0029] Jirfle&fctt, ^M«|^b-C2wt%ORu/'T/V^M^S:300gfflV^»-^^*5 
VN"CttRu4(40. O6moli:^«9, 0. 5ppm<0fc>fb!k£^tf^a s — @<0'*— 

[0030] £fc, 8feKMItl-lwt%Pt-lwt%Rh/'ZrO 2 M^300gffiV^5li^(C*3V>-r^ 

[0031] £*_L, gE'fk**^«tS«8l^«*t--ov ^JE^jis, a^b*^^^, *lU« 

[0032] ±m^M<DWkm^m.v, *&m<n n ^^tLS^^o^M^^^-r 

[0033] ±m<D § WSr^-r*fc«>»-. ^b^K^^M^-i:^^- 
K^*^**^7K*tr^bjK**^-r«V7hSJ^W^^ fltffB^hS^^ 
-fb^m^lfPiWi-^TR^^^i:, tl«E**^ll*»6*«l&*H«tW1E**y 
LT> (l)MiB«£«^_L^ Xtt(2)ttlE-iMI^*»^i:«nEJim«»©M 

[0034] X. »2©*»Wtt, W8B«m®*ifc6riftSra3P^^. iitrgEafc«*&<0±»Efc2 
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[0035] x, m3<D*%mn. tnmmn<Dmmjjfazmmt\.x. tm-wtmmftem 

[oo36] x, m4<D*mwte. mm&wun, m^m^tsmmt^t^%^h-mt 

[0037] x, m5<D*mw\*. mm^mmm^mtz. m^m^mmnm^nmrn 

[0038] x, ^6o^5g«, Wim^mm^^mt, m.nm^m<Dmmmm\^<\^mu 

[0039] x, %7(Dif.mm\^ mm^mmm^m^ mmmm^mvx\^mi<D^ 

[0040] x. m8<D*mwte. Mm^vffimjjfazmmbirzt, mm^fm^m^^ 

[0041] x, m9(D*mwte. mmmmmmmt. m^m^^tm^m^^mu, 

tix\ ^m7(D&mw<Dmwnm~yx'TJ*xfoz>o 
[0042] x, mio<D*mwn. mm^nmitm<Dm.mmmv<imumn. mm*m%. 

m^^^mMKmm^rix^^m6(D^mm<Dmmn^^T^xh^ 0 
[0043] x, mi<D*mwte. mmmmmmmt. mmmnmit^KDmmmm^mm. 

^^m^m^u^fix\^m8(D^mm(Dmnnn^'r^xh^o 
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[0044] ^mm^^^ML.tcmm^xmmm^t>tz.mnir^t^m^mmm 

[oo45] [Hi]Hitt, ^mmi^^MM(oj^mi^n^m^nm^^^w^m 
[02]Bi2«, \zfrfr%mm<DteM2fctetfmmmMi/x'rJ*<DMMm 

[@4]i2i4f*, Kfrfr%mMffl7iz&v%mmm^xTJ*<Dmmm 

[0046] 1 &WM 

2 i/7h%.fo& 

3 com$imk£LJ&u 
5 mk*mm$Li® 

10 ^y-m^mmn 
ii 

12 

13 mnmitmm.m 

14 

15 MffcM 

16 if^^^MjMgB 
17 

18 7kM&n 

19 *^&«K/£;!)Pf^ 
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[0047] e*t, *mw<Dnm<DMn*. mm&^mvt£&b®.w-rz> 0 

[0048] (HJ&OMll) 

TV v& 0 ^<DCO^^^^S^^3rii^h^$P2fC-C^L#tt^/5 i ofcCO^ 
««L)4#Ke£*VtVV5 0 WW^KftfeltLrH:, mtfPt-Ru/C»j& 

[0050] efe««pid^PEFC4tcs5^^^*5v>-c, &vmi<D±mmzt±. 

^&ttffl^#^8#&il&**VtV>5 0 X> CO^^b^JS§P3^PEFC4<D 

[0051] x, KmtefDm&wmbnm/TSrM-z. ztib&n%&n,w&m. comm 
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^^•r^mnmt^m. um3^ymi^mtm^^m^nm^nx\^ ^ 

[0052] ±|B«^O^mg^^l tC*5(t»^«?&^^^3Ste*-fe C£3PJ<£«* 

[0053] mii^^x,mm^(Dmnm^Am^i-^m.mm^mtcmm^tm:^ 

[0054] ^M^7K^P^UX^5^iS^Lfc#, CO^^bS^§P3^^Mbfc^ 

[0055] mz. ^nmm^25ox:Kmctitcmmmmm2^m^vtc^ 300^^^$ 
thtcm.Mm^tmm.um3^m^> 0 mmmm^i2^nmnmmm.^mi3\^ 
^7hRfomtmvxmijm&thx\^ 0 mfc&mw.um&fz<xi>, pt/ 

[0056] mmmitmmum3^m^tc^\^ comm.mitm^%^m. r 
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y~ K ^ T -^y-c?v^ffl^^gP9^iiC-C, COmfoMkRJ&tRZ. PEFC4 
<DT S—YmttMft&bft&o «&¥»f ZkZWetiO. 5N1 

/min.O. 3Nl/min-C^o ffi, «ff^b^Jfcm3£«i®Lfc^£;fry~K 

[0057] X, ^«^#ih^^^xA^(C7K^^fl5m^^^O^^^^©«^ 

o 

coo58] mnmimm&m3*mm\.tc&n t z&mm^&feU6zmzx, &jc§bik: 
[0059] ±m^td^nmmmLm^(Dmnmm(owLmm. wmntxjxn.^ t/wj 

±m^mmtm, Mn, Co, Fe, Cu, Zrt£b*<Dm&&mM<ky>). Cef£t*<D%r±M 

^mmtm^m^^btmi^w &iz, mmKx^xn.mm^xm^^t^ 

M*LV\ fflx.\^ CaO<DW&. 300-600^^^^3:^1^ (3) HRXf (4) 
[0060] 2SO +Ca0^2CaSO (3) 

2 3 

2CaSO +SO ^2CaSO +1/2S (4) 

3 2 4 2 

xi>&\ 

[oo6i] x. ±&i,tcmk*mmun5<Dmk7kmmMmbL-xn, msaa?^^*^ 
k T/vxvf&ftmmm&fcteb'&mfbtiZo 

[0062] £fc, MM^^^T^^b^M^^^^^^^b-Cfi, Pt/T/l^f-&£?£ 
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[0063] ^2(omwsmt, mm<Dmmi<Dmnmm^^^Mmm^^x, 

JiPt-Rh/ZrO $J»fflV^V^ 0 

2 

[oo64] mm<D^mu^^mmnmiy^^<Dmmm^^^x. 3;fissw6 

[0065] ^S6<DJf^l^*3VNT», &Mf%^W&1%6lzmW;~t5^^ 

[0066] (MM<DJ&Wt2) 

, m2\ztemitm-n*tctefa^ma*m-~n^&ttu wm^mm^mu m 
[0067] ^^^©wm^^is^igiswii, r/^^mawb/^yu'Ai 
j^^i2&t«MiWk'»!R'lx«Pi3it*B^i-5o *pf^$^c#^M±-e> 

[0068] *fc, ^mmm^h^^t^<DmmmmRxfmmt^m^itmm^uxmm 
ws. £LtK£9, mm<k&®. mnmtm. mt^m^^mm^x^o 
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[0069] ft, *mwv>-mikfcm&i:Mte, mm^rmu 2x^com^.mitRitm^ 

Z7trti\t$k\<\ ft, -m^mm^uthx^yitRm<D^m^tcm^-it, co 
[0070] x, ^mM^nmrn^m-z. mmmmixnm^mm^m, m&&mi 

mmm2<DPt/T/^i-±K^tc^,mt7^mmumx^m^ir^tmm 
[0071] x, ^mm<D^cn^±m\mnbtitc^n t m^mt, ^.mmmmu 2(d& 
nftbw&&w&w&. ^mm<Dimu 2<7)ry-v^r-^v-^^m^ 

z&s i£^-msx^h^^fi^^<Dyfmm^^xh^\ «w£n# 

[0072] X, ^©^10^^«12^m^^b^P^OTl3{i, 2/7h£j£*&2£ 

2^m^tc^m^^cmmm^m^^m^mm^nx\ / ^xh^<,x^y 

«2<d« i4j!:ov ^-ob mmx&Zo 
mmm 
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[0073] sir, ^mfDmnnm^^^xxf^om^^Mmm^M^xx^Mc 
[0074] (mmmi) 

[0075] ^feic, MEA^{^^^fe^-ov^-c^T^^^o 

[0076] pt/cmm^tMm^uoy<—^/^vi^/v^m^/^—^y—^^ ( 

Flemion: 9wt%/^- y fV^rxi^V^y^Air J^r— ) ^P^L, Mt^f^^M^t^o 
PtO. 3mg/cm 2 £#3<J;5K. K^-7V-K (Do ctor Blade) j&T^-tfiV^w^ 
[0077] T/-FillJ^feiSC«@S«> 30wt%Pt-24wt%Ru/C^J;«9PtO. 3mg 

[0078] ^(Oj;5i-^bfc2^0^fei5:mM^Naflonll2j^(^^^ DupontftSD 
[0079] ^UfcMEA^M, TkSfSrfflV lJ/B^40%, 7K^Uffl^70%, -fc/W 

^575*0, ^y-m&es'C, r/-m£7ot;-t\ tts^«^o. 2A/ / cm 2 -eMte 

$-frfc 0 T7— KtU350ppmCO-20%CO /H <£>m«l#^ 20ppmtf> 

li^tHMtliO. 715V-Cfeofc^ % lOOOBfTO^ftO. 642VlTr*T^o 
[0080] 20ppm<«4b7kiif Sr^ti^^ i^^-fh (MS4A) wl>£;fci«Ut 

[0081] £*±<£>£5f-, 7/-K*7-^y-^©aftW>liftl:Ut*^*W?fiE 

*nmirz>zb&x%± 0 

[0082] #ct^ aibfc^ofU?^ 20ppm<^hyy^;VT5V$r^ti>^^mIIE^^ 
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[0083] (mMM2) 

#»t) =3{^PS$tT,fc^^>-^?r, GHSV(Gas Highest Space Velocity) 
= 3200h"\ 640X:X*ffimL.X*?l/tfxZ*.MU&nL-tcb^ ^^(D7^M^(D 

mfcmx86%kKoti 0 m^xmm^^yh^m^tcM. 2o P pm<7« 

it^m^^^O. 25Nl/min-C20hM$-ti:fCo *:<D^ Stf* HMH<£>#:# 
[0084] — P#^!^^*5V^-C, 20ppm<Dfiit'ft7K^3r-^tP^£r, ^^h(MS4A 

[0086] (^»J3) 

MJ— ^/^J^M^fe^lwt%Pt-lwt%Rh/'ZrO 2 C0Mlg^Wh3cc(C 

«-b"C,^V:*:^H=l:l. 5 : 3 (^/Ht) ©il^*^ GHSV=10000h\ 7 

94. 400^TO^«I^I^b^^84. 7% irCigTLTl ^c 0 

[0087] 20ppm«Z)^b7K^^tP^^^, **9>f b (MS4A) 

[0088] njfi«Bi3d»6>, &nmK&&%mv&Asx*-hv-^fc}&&i&z.irm 
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[0089] (M1MM4) 

[0090] 2^%Pt/CeZTOx^UyhVt<Di/7hRJ&mm4cclZ y 11%C0-12%C0 2 /H 

2 

tWt, GHSV«3000h ^WtfeZtLtCo 500ppmH S/N 

mmw*bm&<o*s7h&j&mmm am^comm^y^-^xo. 4i%xhotc 

[0091] 1. 5g/ / ltB^<DRu^j#L/cE#2cm, J?$lcmGD/^#i*<§rCOii^ 

^s^^tuT, com^m^mmmK, o. 5%co-2o%co 2 /h 2 ^^^ 

^$tb-r^^^fco nrnxxia-z, o/co=\. 5tftz>£y\zQm,tfm&is 
titco GHsv^93ooh _1 (^s$tvfc 0 mmu&i5ox:xiommnm^^co 

COM»112ppmT^ofc^, 10P#fi^i®t£l£»> 322ppm*-e±#L-CV ^tc 0 

[0092] ^±<z>j;?^ isybfcj&mm. commkfcfci&mmimA<Dmfc*mAm®£ 

[0093] (2li£#|5) 
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[0094] 03(d^i-#ic, *^jfe^5<DM«m^xA«, nsm^^^-rs^^ 

[0095] X< ^OTl^iSO. 3L<DRuMm. v^7hKJ^§l52^2LOPt/'CeZrOxM^, CO 

[0096] ±te.m^(D^mmm5Kisi-f?>mnmM^y L ^m^ ^xzirnmrnzft ot^ 

[0097] ^i|6f^^l5J;^4Nl/min«m^i:. Tkm&mTXVS/CtfSbttXofc 
OppmOb/^V^OppmO^fcTk^^P^fCo ^<D^&COjl#»fcSJSgB3 

m mom&&i® 1 1 ^M^-oM^fcm , *sv ym&m \zmstwtw&fr™ 

5Nl/min, 0. 3Nl/min#;i&L7Co ^»f*m^V*7^A£Wt 
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O 

[0098] z<DMi&W&^XT^%i2f$mWfe&&itU #Jkli#fctt*i8&8feK«$fe5S2 
OO'C^-eiSTUfc^-t?^ 20ppm<DM^^20ppm(D^b;fc^^tP^a£ftii 
MM 12, flteStBfefttfc&lfeSB 13&MbT10Nl/min-?&ICffl ffi*tiW&«7J:5 

jHE&ffclhi~5DSS (Daily Start-Stop Operation) ll^SrfTofct*^ 300 

oi*naMR«*xM>***3»*s*ff*.fc« 

[oioo] swc, m^mm^^A\z^x, fmmmi2<D'&K, mnmtmmu 
i3<Dttt>m^ tty^h (ms4a) fi*httmt*m&um^yv*%m\^tmk 

KMS4A) liliBStvfco ^bT, |^#|CL-CDSSai^ffofctvl 
[0101] ££>fc:. Wm?&iX^i»Ai-*5VN-C, iiii^l2, ffiJtllte<t&!Rifc8&13«:fc 
20ppmOh/V^^^Pxfc^SrT/-K^T-^ , y-v ? ^^ COSERIfefk 

[0102] ^±<dj:5{c, tv— fw-^y—i cowsm.\m^M^ '<—s?m 

$tt5^o^^j^^Mi»^i2t, »»iai2©T»i^M» 
©R*flJfcb<ttRJR#J£^ 

JItebTSMBi-*. M^^§Pi2^tFa^b^^45l§Ri3^^^7K^S.TJ' 
^Il^b^^0!l^$^a^b^^^«^^^^^*^^br^ti 
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[oio3] mmme) 

nMm^&rtzm&wfo^^^M^^x, &«m:$»l-c, o. 3i<mwt 
%pt-iwt%Rh/zro mm^m^\ mmnm^^j*A%mm*fc&mm ! £m.m 

2 

xh. 3ooommm&%mmL,x^PEFcm£MLtcmfctf^ifexh^tc 0 
[0104] u$>u Mmm^^Ad^M^^ifPi2, mmmib^mum3^^^tm 
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